EtOAc and purified by crystallization from EtOAc. The structure of vinylamycin was determined by spectroscopic analysis and degradation studies. Vinylamycin showed antimicrobial activities against Gram-positive bacteria including MRSA.
In the course of our screening program for new antibiotics, we found that a strain of Streptomyces sp.
MI982-63F1
produced a new antibiotic, vinylamycin (1, Fig. 1 ). Vinylamycin showed antimicrobial activities against
Gram-positive bacteria including MRSA.
In this paper, we describe the identification of the producing organism together with the isolation, fermentation, physico-chemical properties, structure elucidation and biological activities of vinylamycin. 
Materials and Methods

Fermentati on
A slant culture of the vinylamycin-producing organism was inoculated into a 500-ml baffled Erlenmeyer flask containing 1 10 ml of a seed medium consisting of galactose 2%, dextrin 2%, glycerol 1.0%, Bacto-soytone (Difco) 1 .0%, corn steep liquor 0.5%, (NH4)2SO4 0.2% and CaCO3 0.2% in deionized water (pH 7.4 before sterilization).
The culture was incubated on a rotary shaker (180 rpm) at 30°C for 3 days. The seed culture of the strain was transferred into a 500-ml baffled Erlenmeyer flask containing 1 10 ml of a producing mediumwhich was consisting of starch 3%, soy bean meal 1.5%, corn steep liquor 0.5%, yeast extract 0.2%, NaCl 0.3%, (NH4)2SO4 0.05%, CoCl2 0.001% and CaCO3 0.3% in deionized water (pH 7.2). The fermentation was carried out at 27°C for 3 days on a rotary shaker (180 rpm).
Analytical Procedure Analyses of vinylamycin in the fermentation broth and its purification steps were performed using reversed phase HPLCand silica gel TLC. HPLCwas performed using a CAPCELLPAK C18 column (4.6X150mm, Shiseido Co. Ltd., Japan; mobile phase, acetonitrile -H2O=45: 55; flow rate, 2.0 ml/minute; column temperature, 60°C; detection, 
Biological Activity
The minimum inhibitory concentrations (MIC) of vinylamycin were examined by serial agar dilution method using Nutrient agar containing 1% glucose for yeast and fungi and Mueller-Hinton agar (Difco) for bacteria. The MICwas observed after an incubation for 42 hours at 27°C against yeast and fungi, and incubations for 18 or 42 hours at 37°C against bacteria, respectively. The spores were oval with spiny surface and 0.5 to 0.7 by 0.8 to 1.0/im in size (Fig. 2) . No synnemata, sclerotia or sporangia were observed.
Results and Discussion
The cultural characteristics of strain MI982-63F1 on various agar media are shown in Table 1 . The aerial mycelia were white to pale brown. The vegetative mycelia were pale yellow to pale yellowish brown. The soluble pigments were not formed. Physiological characteristics and carbohydrate utilizations are shown in Table 2 . Permissive temperature range for growth of the strain was 20°C to 37°C. The optimum temperature for growth of the strain was 30°C. Whole-cell hydrolysates of strain MI982-63F1 contained LL-diaminopimelic acid. The strain had MK-9(H6) and MK-9(H8) as the major components of menaquinones. These taxonomic properties suggested that strain MI982-63F1 belonged to the genus Streptomyces. We searched the data of knownStreptomyces species. In the results, strain was not closely related to the species. Therefore, the strain MI982-63F1 was designated Streptomyces sp. MI982-63F1. The strain MI982-63F1 has been deposited in the National Institute of Bioscience and Human-Technology, the Agency of Industrial Science and Technology, Tsukuba, Japan, under the accession No.
FERM P-16404.
Fermentation and Isolation
A typical time course for production of vinylamycin in a 500-ml baffled Erlenmeyer flask was shown in Fig. 3 . The production of vinylamycin in the broth started at 24 hours after inoculation and reached a maximum(ca. 200 mg/liter) at 72 hours. The fermentation was carried out at 27°C for 3 days on a rotary shaker. The fermentation broth (2 liters) was centrifuged for separating the mycelial cake and supernatant. The supernatant was extracted with EtOAc (3.0 liter) and dried with Na2SO4. The EtOAc solution was stood for 7 days at 5°C, and then 1 appeared as a colorless micro-crystalline (48.2 mg).
Structure Elucidation The physico-chemical properties of 1 are summarized in interpreted by DEPTarid heteronuclear multiple quantum coherence (HMQC)experiments. The DEPTand HMQC spectra revealed the presence of five methyl, seven methylene, an olefinic methylene, six methine, two olefinic methine, an olefinic quaternary and four carbonyl carbons. The *H and 13C NMRspectral data of 1 are shown in Table  4 . The 'H^H COSYand HMBC(Heteronuclear multiple bond correlation) spectra of 1 suggested that 1 consisted of four partial structures (a, b, c and d) as shown in Fig. 4 . The partial structure for a was valyl moiety by analysis of the^H COSYspectrum. The !H-13C long-range cross peaks in valyl moiety showedthat a methine proton at <5H 4.19 (2-H) was coupled to a carbonyl carbon at Sc 168.7 (C-l). The partial structure for b was easily given from thê -'H COSYspectrum. The *H-13C long-range coupling in b showed a methine proton at <5H 4.29 (2'-H) was coupled to a carbonyl carbon at Sc 172.7 (C-l' ).
As for 4-aminopenta-2,4-dienoyl moiety (c), a large spin coupling constant (7= 15 Hz) between two olefinic protons of 2"-H and 3"-H indicated its geometry was trans. In the HMBCspectrum, the olefinic methine signal at <5H 6.28 (2"-H) was coupled to an amide carbonyl carbon at 8C 166.2 (C-l"). The olefinic methine signal at <5H 6.86 (H-3") and an amino <5H 8.82 {A"-877 NH) were coupled to an olefinic quaternary carbon at 8C 137.5 (C-4") and an exomethylene carbon at <5C 115.6 (C-5"). The partial structure for 2-hydoxy-3 (2-hydroxyethyl)-4-methyl-decanoic acid (d) was depicted by the analysis of the lH-lH COSYspectrum as shown in Fig. 4 . In the HMBCspectrum, a methine signal at <5H 5.22 (2"'-H) was coupled to a carbonyl carbon at Sc 171.6 (C-1' "). The connectivities amongthe three partial structures in 1 were done by the following results of the HMBC spectrum. An amide proton at 5H 8.09 (2-NH) was coupled to the carbonyl carbon at 8C 172.7 (C-T). An amide proton at 8U 7.57 (2'-NH) was coupled to a carbonyl carbon at 8C 166.2 (C-1"). An amide proton at <5H 8.82 (4"-NH) was coupled to the carbonyl carbon at 8C 171.6..(CM'")-The methine signal at <5H 5.22 (2"'-H) was coupled to the carbonyl carbon at 8C 168.7 (C-1). Thus, the results of HMBCexperiment of 1 are summarized in Fig. 5 . Acid hydrolysis of1 with 6M HC1 at 110°C for 3.5 hours gave two amino acid components. They were identified to be valine (2) and alanine (3) by cellulose TLC. The chirality of these amino acids were determined by chiral HPLC. The retention time of 2 (6.22minutes) and 3 (6.71 minutes) were agreed with those of D-valine and L-alanine, respectively. Therefore, configurations of C-2 and C-2' in vinylamycin were determined to be JR and S, respectively. The stereochemitry of the 2-hydroxy fatty acid residue is now in progress.
Biological Activity
The antimicrobial activities of 1 is shown in Table 5 .
Vinylamycin (1) showed broad and moderate antimicrobial activities against Gram-positive bacteria including MRSA.
Vinylamycin did not show acute toxicity in mice at a dose of lOOmg/kg when administered intraperitoneally. However, the therapeutic efficacy of vinylamycin against systemic bacterial infection using Staphylococcus aureus compounds having 2-hydroxy fatty acid as a component in these cyclodepsipeptides were discovered by their phytotoxicities or antifungal activities. However, vinylamycin did not exhibit cytotoxicity, phytotoxicity and antifungal activity in spite of a member of these cyclodepsipeptides.
